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(54) Method for coating a joint between two pipes

(57) A method is described for arranging a protective
coat around a section (7) of a pipeline (1) that consists
of a metal pipe (2, 3) provided with a plastic protective
mantle (5, 6), which protective mantle (5, 6) is interrupted
or removed at the location of said section (7).

Around said section (7) and partly overlapping with
edge parts of the protective mantle (5, 6), a plate (10) is

bent, the plate being made of a plastic material that can
be molten together with the material of the protective
mantle (5, 6), with thermal tapes (50) interposed at the
location of interfaces (35) between the protective mantle
(5, 6) and the plate (10).

The plate is attached to the edge parts of the pro-
tective mantle (5, 6) by Ohmic heating.
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Description

[0001] The presentinvention relates in general to con-
necting plastic parts, more particularly parts made from
a thermoplastic plastic.

[0002] There are plastics that can be glued, or that can
be softened by applying a solvent and which can be glued
in this way. There are however thermoplastic plastics that
can not be treated in this way, or only very difficultly, and
two important examples in this category are polypropyl-
ene (PP) and polyethylene (PE). The present invention
therefore in general relates to connecting PP parts and
PE parts to each other, but it is noted that application of
the method proposed by the present invention is not lim-
ited to PP or PE but that this method can also be applied
to other thermoplastic plastics.

[0003] The present invention most particularly relates
to a method for making a joint between steel pipes that
are provided with a plastic coating for protection, for in-
stance a PP coating or a PE coating. Such pipes exist in
different diameters, and are for instance used for trans-
portation of natural gas, and for protection of these pipes
itis essential that they are surrounded by a plastic mantle
completely and seamlessly. The pipes are manufactured
in a plant, with a certain standard length which may for
instance be 6 m, but which may also be 20 m, wherein
a plastic mantle of for instance PP is applied, with a suit-
able primer between the pipe and the mantle. Here, both
ends of the pipes are left free of this plastic mantle, or
this mantle is removed, over a length of about 20 cm, in
order to make it possible that the steel pipes are welded
to each other in order to thus form a transportation pipe
line. This welding is done in situ. Figure 1 is a side view
schematically showing a part of the thus formed pipe line
1 at the location of such weld. The figure shows the ex-
posed end segments 2 and 3 of the metal pipes with the
joint 4, as well as the plastic mantle 5 and 6. From the
figure it clearly shows that, after welding, the pipe line 2
is protected by the plastic mantle over its entire length,
except always the coupling sections 7 consisting of the
end segments 2 and 3 with the joint 4. In order to obtain
an actually good protection of the pipe line 1, itis essential
that also the coupling sections 7 are provided with a good
and seamlessly adhering coating.

[0004] Dutch patent 1033399 describes a method for
obtaining such protective coating. First, a sheet-shaped
mechanically stable material 10 is bent around a coupling
section 7 and around the end parts 8, 9 of the mantles
5, 6 adjacent to this coupling section 7, as clearly shown
in figure 2 in a larger scale. The material 10 extends in
circumferential direction over an angle larger than 360°,
so that the end parts of the material 10 overlap each
other. The bent material 10 thus forms a closed, cylindri-
cal cylinder indicated by reference numeral 20. The axial
end parts 11, 12 of this cylinder 20 are hermetically con-
nected to the said end parts 8, 9 of the mantle 5, 6, and
the said end parts of the material 10 which overlap each
other (not shown in figure 2) are also attached to each
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other. Thus, a ring-shaped space 13 is defined between
the cylinder 20, metal end segments 2, 3 and the end
parts 8, 9 of the mantles 5, 6. An opening 14 is made in
the cylinder 20, through which a hardening material 15
in liquid condition is introduced into said space 13. One
assures that the air present in this space can escape, so
that the space 13 is filled completely. After hardening,
the material 15 forms the coating desired.

[0005] An important aspect of this known method is
the choice of material. In the case of comparable, known
per se methods, in stead of the said cylinder 20, a cylin-
drical mould is used that does not adhere to the mantles
5, 6 and does not adhere to the filling material 15, and
which is removed after hardening of the filling material
15. Among other things, it then is a disadvantage that
the filling material 15 is exposed, wherein particularly the
seam between the filling material 15 and the mantles 5,
6 is vulnerable. In contrast, said patent describes that
the cylinder 20 adheres to the mantles 5, 6, and that the
filling material 15 adheres to the cylinder 20 and to the
steel 2, 3, 4, with asuitable primerin between. A particular
problem solved by the said patent concerns the fact that
the material of the mantles 5, 6 typically is a PP or com-
parable material, and that it is not possible to attach dif-
ferent materials to for instance PP or PE. It is possible
to make the cylinder 30 from for instance PP or PE or
alternatively form an equal plastic material and to make
this melt together with the material of the mantles 5, 6,
but then the filling material 15 can not adhere to the cyl-
inder 20. Said patent solves this problem by manufactur-
ing this cylinder from a PP or PE sheet 10 which on its
inner surface 16, i.e. the surface directed towards the
space 13, is provided with a glass fibre layer molten into
the PP/PE material, schematically indicated at 17 in fig-
ure 2. Now a hardening material can be used as filling
material 15, which adheres both to the primer on the steel
2, 3, 4 and to the glass fibre 17 on the inner surface 16
of the cylinder 20.

[0006] Itis animportant objective of the present inven-
tion to further improve on this known method.

[0007] In the method as described in Dutch patent
1033399, the sheet 10 is wound on the outer surface of
the mantle 5, 6; this causes the space 13 to have an outer
radius equal to the outer radius of the mantle 5, 6. The
sheet has a substantial thickness in the order of some
millimetres, and this causes the cylinder 20 to have an
outerradius substantially larger than the mantle 5, 6. This
is a disadvantage if the pipe line 1 must be arranged in
the soil using axial pushing force (pressing method):
stones or the like, present in the soil, may damage the
cylinder 20 or may even pull the cylinder 20 off of the
mantle 5, 6.

[0008] Inthe case of the method as described in Dutch
patent 1033399, a sheet 10 is used which at one surface
16 is provided with a fibre layer molten into the surface,
typically glass fibre. This fibre layer 17 hampers the con-
nection between the material of the sheet 10 and the
material of the mantle 5, 6.
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[0009] With respect to the way in which the material of
the sheet 10 is connected to the material of the mantle
5, 6, the Dutch patent 1033399 only mentions that this
is done by thermal welding. In practice, this is done with
hot air. A thermal welding process on the basis of hot air
is difficult to automate, and in that case requires a com-
plicated and expensive installation. Further, a thermal
welding process on the basis of hot air has a disadvan-
tage that it involves a relatively slowly crawling weld in
circumferential direction, so that the entire welding proc-
ess requires relatively much time. Further, this process
has a disadvantage that it must be executed in outer air,
and that weather influences such as rain and wind may
largely influence the result achieved.

[0010] These and other aspects, features and advan-
tages of the present invention will be further clarified by
the following description with reference to the drawings,
in which same reference numerals indicate same or sim-
ilar parts, in which indications "under/above", "higher/
lower", "left/right" et cetera only relate to the orientation
shown in the figures, and in which:

figure 1 is a side view of a pipe line at the location
of a joint;

figure 2 schematically illustrates, in a larger scale,
the protection of the line part at the location of the
joint according to the state of the art;

figures 3 and 4 schematically illustrate some aspects
of the method proposed by the present invention;
figure 5 shows a schematic perspective view of a
thermal tape proposed by the present invention;
figure 6 shows a schematic perspective view of a
plate provided with a thermal tape;

figure 7 is a schematic cross section illustrating the
use of the thermal tape.

[0011] Figure 3 schematically illustrates some aspects
of the method proposed by the present invention. A
sheet-shaped, bendable and mechanically stable mate-
rial 10 is shown in cross section, that, at a first surface
16, is provided with a fibre layer molten into the surface,
as known per se. A suitable thickness of this sheet-
shaped material 10 is 3 mm, but this thickness is not
critical; in the following, this sheet-shaped material 10
will be indicated with the phrase "plate". Preferably, the
material of the plate 10 is a PP or PE or at least a material
that can be molten together with PP or PE, and the fibre
layer 17 preferably consists of glass fibre, preferably a
woven mat. When the fibre layer 17 is molten into the
surface, typically the entire surface 16 is covered; it has
to be considered in this respect that typically a large plate
is provided with the fibre layer, and that this large plate
is subsequently sawn or cut to strips in order to form
multiple plates 10. According to an aspect of the present
invention, the fibre layer 17 is removed along opposite
edges of the plate 10, in order to thus form edge areas
33, 34 which are free of fibres. Removal can for instance
be done by milling, sanding or scraping.
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[0012] The figure further shows a part of the coupling
section 7, i.e. the combination of the end segments 2, 3
and the joint 4, with the end parts of the mantle 5, 6 ad-
jacent thereto. The end segments 2, 3 as well as the joint
4 may if desired be pre-processed in a suitable manner,
typically cleaned by sand blasting and provided with a
primer. According to an aspect of the present invention,
a portion of the outer side of each mantle 5, 6, adjacent
the coupling section 7, is removed in order to thus provide
each mantle 5, 6 with a recessed end plateau 31, 32.
Removal may for instance be done by milling or sanding.
[0013] It is noted that the order of making the edge
areas 33, 34 and the recessed end plateaus 31, 32 is not
relevant.

[0014] Then, the plate 10 is folded around the coupling
section 7, overlapping with the recessed end plateaus
31,32 ofthe mantles 5, 6. The axial length of the recessed
end plateaus 31, 32 is chosen such that the plate 10
amply fits into these recesses. In a formula:

L31 + L7 + L32 > L10, wherein:

L31 is the axial length of the first end plateau 31;
L7 is the axial length of the coupling section 7;

L32 is the axial length of the second end plateau 32;
L10 is the axial length of the plate 10.

[0015] The radial dept of the recessed end plateaus
31, 32 is chosen substantially equal to or only slightly
differing from the thickness of the plate 10.

[0016] The radial dimension (width) of the fibre-free
edge areas 33, 34 is chosen such that the axial length
of the remaining fibre layer 17 is substantially equal to
the axial length of the coupling section 7.

[0017] Preferably, this is all symmetrical, it is to say
that the widths of the fibre-free edge areas 33, 34 are
mutually equal and that the axial lengths of the end pla-
teaus 31, 32 are mutually equal.

[0018] Figure 4 at the left hand side shows that the
fibre-free edge area 33 of the plate 10 lies on the first
end plateau 31, and that the outer diameter of the cylinder
20 formed by the bent plate 10 is substantially equal to
the outer diameter of the mantle 5. The interface 35 be-
tweenthe fibre-free edge area 33 and thefirstend plateau
31 is free from fibres, while the outer surface of the space
13 is substantially fully covered by the fibre layer 17. Fig-
ure 4 at the right hand side shows the situation after ex-
ecuting the heat treatment, wherein the interface had dis-
appeared and the fibre-free edge area 33 is molten to-
gether with the first end plateau 31, so that a solid and
air-tight connection 36 has been formed between the fi-
bre-free edge area 33 and the first end plateau 31. Be-
cause during the heat treatment also radially inwards
pressure is exerted on the edge areas 33, 34 of the bent
plate 10, the outer diameter of the cylinder 20 formed by
the bent plate 10 may have slightly reduced: itis preferred
that, in the molten-together condition, the outer diameter
of the cylinder 20 is equal to the outer diameter of the
mantle 5, 6.
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[0019] Figure 4 at the left hand side shows that a gap
37 remains between the cylinder 20 and the original, non-
recessed part of the mantle 5. Figure 4 at the right hand
side shows that this gap 37 is filled with a weld 38, in
order to thus obtain a pipe line 1 with a gap-free surface.
[0020] The method discussed above with reference to
figures 3 and 4 starts with the situation that the mantle
5, 6 has a substantial thickness, substantially thicker than
the plate 10, so that sufficient mantle material remains
below the end plateaus 31, 32. The thickness of the man-
tle 5, 6 is however a given not controlled by the present
invention; thus, situations are conceivable where the
pipes are provided with a relatively thin mantle. In that
case, it is not possible to apply a recess with a depth
equal to the plate thickness. In such case, the present
invention proposes a variation wherein a recess is ap-
plied with a relatively small depth, or wherein no recess
at all is applied in the mantle 5, 6. In both cases, the
pipeline 1 will then have a larger diameter at the location
of the plate 10 as compared to the outer diameter of the
mantle 5, 6. Then the presentinvention proposes to bevel
the side edges of the plate 10, in the surface opposite
the edge areas 33, 34, under an angle of 30° or less, in
order to make the transition from the mantle diameter to
the plate diameter more gradual. It is noted that, if no
recess is applied at all in the mantle 5, 6, the gap 37
described above does not emerge. Itis further noted that,
if it is not intended to apply a recess, it is nevertheless
preferred to sandpaper the surface of the mantle in order
to remove possible dirt and bumps.

[0021] Details of the method proposed by the present
invention for implementing the heat treatment, i.e. the
thermal welding, will now be discussed with reference to
figures 5-7. The invention proposes to use a thermal tape
15. Figure 5 shows a schematic perspective view of an
embodiment of such tape. The tape 50 comprises a sup-
ple plastic carrier foil 51 provided with one or more re-
sistance wires 52, arranged such that, on current passing
through the one or multiple resistance wires 52, a sub-
stantial part of (and preferably the entire) surface of the
tape is heated to above the melting point. The figure il-
lustrates an embodiment with a plurality of resistance
wires 52 that are mutually parallel and that are directed
according to the longitudinal direction of the tape 50. In
another embodiment (not shown) the resistance wires
52 may have a wave shape. In a special embodiment
(not shown) there is one single resistance wire, that ex-
tends over substantially the entire width of the tape 50 in
accordance with a zigzag pattern. An advantage of an
embodiment with multiple wires is that in the case of a
broken wire, wires still remain for executing the melting
process; in the case of an embodiment with one single
wire, the tape is completely unusable. An advantage of
an embodiment with a single wire is that it is easier to
assure that all parts of the tape are heated to the same
extent, because at all places the same current flows.
[0022] The tape 50 may be manufactured to a large
length, for instance 100 meter; an important advantage
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is that the tape may be wound to a roll, and that at the
location for thermal welding a tape section is cut with a
length suitable for the application concerned. The same
tape can thus be used with pipelines with mutually differ-
ent diameters.

[0023] The resistance wires may be made from any
suitable material, for instance copper wire or steal wire.
Important requirements set to the wire material are that
it is electrically conductive, has a certain degree of re-
sistance in order to dissipate energy and convert to ohmic
heat, and is heat conductive to a sufficient extent. Each
wire 52 may have a circular cross section, but the wires
may also be flattened. In the case of flattened wires 52,
it may be advantageous if the body plane of the wires 52
is parallel to the body plane of the carrier foil 51.

[0024] The carrier foil 51 is made of a material that can
be molten together with the mantle 5, 6 and the plate 10.
If the mantle 5, 6 is made of a PP, the plate 10 and the
carrier foil 51 are preferably also made of a PP.

[0025] According to the present invention, the thermal
tape 50 is arranged in the interface 35 between the fibre-
free edge areas 33, 34 and the corresponding end pla-
teaus 31, 32. In this context it is possible that first thermal
tapes 50 are wound around the end plateaus 31, 32 and
that afterwards the plate 10 is bent around this. Preferably
however, the thermal tapes 50 are first arranged on the
fibre-free edge areas 33, 34 of the plate 10. Figure 6 is
a schematic perspective view showing a plate 10 of which
the first edge area 33 is still free, and wherein a thermal
tape 50 is applied on the second edge area 34. For easy
handling of the plate 10 with the two thermal tapes 50,
each thermal tape 50 may be fixed by a heat treatment.
This may be done in advance. It can be seen in figure 6
that the length of the thermal tape 50 is larger than the
length of the plate 10.

[0026] Figure 7 is a schematic cross section, perpen-
dicular to the axis of the pipeline 1, through the plate 10
after it has been bent around the mantles 5, 6. The man-
tles 5, 6 and the pipes 2, 3 are not shown in this figure
for sake of clarity. It can clearly be seen that the plate 10
has two ends 10A and 10B overlapping each other,
wherein in this case the second end 10B lies outside the
first end 10A. At the first plate end 10A, a first end 50A
of the tape 50 projects, which is folded back along the
outer surface of the plate. At the second plate end 10B,
a second end 50B of the tape 50 projects, that continues
straight ahead (tangentially) at the outer side of the first
tape end 50A. Alternatively, cuts might be arranged in
the side edge of the plate 10 in order to allow the tape
ends to project radially outwards.

[0027] In the case of a tape with multiple longitudinal
wires 52, mutually parallel, the second plate end 10B is
preferably positioned onto the first plate end 10A such
that the wires 52 at the first tape end 50A and the wires
52 at the second tape end 50B are displaced with respect
to each other.

[0028] Squeeze belts or the like are arranged around
the side edges of the bent plate 10; this is not shown for
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sake of simplicity.

[0029] Connectors are attached to the two free tape
ends 50A and 50B, which on the one hand make contact
with all resistance wires and on the other hand are suit-
able for connection to a connection wire. These connec-
tion wires are connected to a voltage source or current
source, in order to thus allow a suitable current to flow
through the connection wires. Heat is generated by the
resistance of these wires, causing the materials of the
mantle 5, 6, of the plate 10, and of the carrier foil 51 to
soften and to melt together. After sufficient time, depend-
ing on the temperature and pressure reached, the current
is switched off. After hardening of the material, a strong
and hermetic joint has been obtained, in which the re-
sistance wires remain behind.

[0030] It may be desirable that the materials of the
mantle 5, 6 and of the plate 10 melt together directly. This
can be achieved in arelatively simple mannerif the carrier
foil 51 is perforated between the wires 52: then, the man-
tle 5, 6 and the plate 10 contact each other directly
through these perforations.

[0031] The plate ends 10A, 10B overlapping each oth-
er are also welded together, for instance also with a tape
50, and eventually this space 13 is filled with a suitable
material, forinstance a hardening material, in the manner
as described above.

[0032] It will be clear to a person skilled in the art that
the inventionis not limited to the exemplary embodiments
discussed in the above, but that several variations and
modifications are possible within the protective scope of
the invention as defined in the attached claims. Although
the invention has specifically been described for the ap-
plication of arranging a bent plate around a welding place
of a welded pipe, the invention can also be used for ar-
ranging a protection around a tube part of which a part
of the mantle is removed for any reason. Further the tape
proposed by the present invention may also be applied
for welding together arbitrary plastic components, includ-
ing planar plates.

[0033] Features which have only been described for a
certain embodiment can also be used with other de-
scribed embodiments. Features of different embodi-
ments can be combined in order to achieve another em-
bodiment. Features which have not explicitly been de-
scribed as being essential may also be omitted.

[0034] The reference numerals used in the claims only
serve as clarification for understanding the claims in the
context of the embodiments described, and should in no
way be interpreted in a limiting manner.

Claims
1. Thermal tape (50), comprising:
a plastic carrier foil (51), preferably from a ther-

moplastic plastic, preferably a PP or PE;
at least one resistance wire (52), accommodat-
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ed in the foil or

arranged on a major surface of the foil, for melt-
ing at least a part of the tape but preferably the
entire tape through Ohmic heating.

Thermal tape according to claim 1, provided with a
plurality of mutually parallel, linear or waved resist-
ance wires (52), or provided with a single resistance
wire (52) arranged in a zigzag pattern.

Thermal tape according to claim 1 or 2, wherein the
foil (51) is provided with perforations between the
parts of the resistance wire or resistance wires lying
next to each other.

Method for connecting together two plastic parts (5,
10; 6, 10),

wherein a thermal tape (50) according to any of the
claims 1-3 is arranged at the location of an interface
(35) between both parts;

wherein, in the resistance wire or resistance wires,
a current is generated of sufficient magnitude and
sufficient duration so that through Ohmic heating at
least a part of the tape (50) and at least a part of the
surfaces (31, 32; 32, 34) of the parts (5, 10; 6, 10)
melt together;

after which the current is stopped in order for the
molten plastic parts to cool down to form a solid joint
(36).

Method according to claim 4, wherein the plastic
parts (5, 10; 6, 10) are made of a PP or a PE, and
wherein the foil-shaped carrier material (51) of the
tape (50) is also made of a PP or a PE, respectively.

Method for arranging a protective coat around a sec-
tion (7) of a pipeline (1) which consists of a metal
pipe (2, 3) provided with a plastic protective mantle
(5, 6), which protective mantle (5, 6) at the location
of said section (7) is interrupted or removed;
wherein around said section (7) and partly overlap-
ping with edge parts of the protective mantle (5, 6),
a plate (10) is bent of a plastic material that can be
molten together with the material of the protective
manLle (5, 6), with thermal tapes (50) according to
any of claims 1-3 interposed at the location of inter-
faces (35) between the protective mantle (5, 6) and
the plate (10);

and wherein the plate is attached to the edge parts
of the protective mantle (5, 6) using the method of
claim 4.

Method according to claim 6, wherein said section 7
is a coupling section, where end parts of pipe seg-
ments are attached to each other by a weld (4) in an
axially aligned manner.

Method according to claim 6 or 7, wherein the plastic
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protective mantle (b, 6) is made from a PP or a PE,
wherein the plate (10) is made from a PP or a PE,
and wherein the foil shaped carrier material 51 of the
tape (50) is also made of a PP or a PE, respectively.

Method according to any of the claims 6-8, wherein
thermal tapes (50) are applied to edge parts (33, 34)
ofthe plate (10), and are preferably attached to these
edge parts by partly melting, before the plate is bent
around said pipeline section (7).

Method according to any of the claims 6-9, wherein
the plate (10), at its inner surface directed towards
the metal pipe (2, 3), is provided with a fibre layer
(17), preferably glass fibre, attached to this inner sur-
face and preferably molten into this inner surface.

Method according to any of the claims 6-8, wherein
the plate (10) on its inner surface directed towards
the metal pipe (2, 3) is provided with a fibre layer
(17), preferably glass fibre, attached to this inner sur-
face and preferably molten into this inner surface;
wherein edge areas (33, 34) of the inner surface of
the plate (10), if necessary, are pre-processed by
removing the fibre layer (17) at the location of this
edge areas (33, 34);

and wherein thermal tapes (50) are arranged to the
fibre-free edge areas (33, 34) of the plate (10), and
are preferably attached to these edge areas (33, 34)
by means of partly melting, before the plate is bent
around said pipeline section (7).

Method according to any of the claims 6-11, wherein
recessed plateaus (31, 32) are arranged in edge
parts of the protective mantle (5, 6), adjacent the
said section (7), by removing a part of the thickness
of the protective mantle (5, 6), and wherein edge
areas (33, 34) of the plate (10) are positioned at least
partly overlapping with said plateaus (31, 32).

Method according to claim 12, wherein the depth of
said plateaus (31, 32) is substantially equal to the
thickness of the plate (10).

Method according to claim 12 or 13, wherein a gap
(37) remaining between the plate (10) and the pro-
tective mantle (5, 6) is filled by a welding bead (38).

Method according to any of the claims 6-14, wherein
a space (13) enclosed between the pipe (2, 3) and
the plate (10) is completely filled with a hardening
plastic material that adheres both to the pipe (2, 3)
and to the plate (10) and to the protective mantle (5,
6).

Method for making a pipeline (1), comprising the
steps of:
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10

providing metal pipes (2, 3) that are provided
with a plastic protective mantle (5, 6), wherein
the protective mantle is absent or is removed at
end parts of the pipes;

placing at least two pipes axially aligned with
each other;

welding the longitudinal ends of the pipes to-
gether so that a joint (4) is formed;

arranging a protective coat around the joint (4)
and the adjacent mantle-free end parts of the
pipes by means of a method according to any
of claims 6-15.
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